Background: Immediately after the January 2010 earthquake in Haiti, plastic surgeons provided disaster relief services through the University of Miami Miller School of Medicine for 5 months. To improve surgical care and promote awareness of plastic surgery's role in humanitarian assistance, an online communication platform (OCP) was initiated. An OCP is a Web-based application combining Web blogging, picture uploading, news posting, and private messaging systems into a single platform. The purpose of this study was to analyze the use of OCP during disaster relief. Methods: Surgeries performed during the period from January 13 to May 28, 2010, were documented. The OCP was established with 4 priorities: ease of use, multimedia integration, organization capabilities, and security. Web traffic was documented. A 17-question survey was administered to 18 plastic surgeons who used the OCP after 1 year to assess their attitudes and perceptions. Results: From January 13 to May 28, 2010, 413 operations were performed at the field hospital. Of the overall number of procedures, 46.9% were performed by plastic surgery teams. In a year, beginning from January 12, 2011, the OCP had 1117 visits with 530 absolute unique visitors. Of 17 plastic surgeons, 71% responded that the OCP improved follow-up and continuity of care by debriefing rotating plastic surgery teams. One hundred percent claimed that the OCP conveyed the role of plastic surgeons with the public. Conclusions: Results demonstrate the necessity of OCP during disaster relief. Online communication platform permitted secure exchange of surgical management details, follow-up, photos, and miscellaneous necessary recommendations. Posted experiences and field hospital progress assisted in generating substantial awareness regarding the significant role and contribution played by plastic surgeons in disaster relief.
PLASTIC SURGERY IN THE HAITI EARTHQUAKE RELIEF
The first plastic surgery team arrived on January 14, 2010. The senior author (S.R.T.) composed a list of 29 plastic surgeon volunteers from 14 states into 25 weekly teams. For 6 months after the earthquake, teams of plastic surgeons traveled to the University of Miami field hospital for week-long rotations. During that period, surgeries included craniomaxillofacial and hand trauma, soft tissue injury, burns, and eventually, chronic wounds and contracture releases.
Initially, face-to-face sign-outs were attempted. Because of time constraints and flight arrangements, this proved to be inefficient. Many volunteers were unable to accommodate a face-to-face meeting into their busy schedules. Enduring the extreme postearthquake environment and armed with little information, surgeons found patient care significantly affected. In their opinion, management plans were irregular and constantly changing. Staff would arrive without proper equipment, sanitization products, and basic personal necessities. Phone sign-outs were attempted next. This method was similarly inefficient and difficult to coordinate. Personal intercommunication via e-mails was tedious and disorganized. An alternate system needed to be developed.
A team of developers (K.F., Y.A., and D.D.) were commissioned to design an online blog in which daily experiences, pictures, and files could be shared and coordinated among rotating surgeons. On February 12, 2010, the online communication platform (OCP) was launched (http://www.plasticsurgeonsdiary.com; Fig. 2 ).
ONLINE COMMUNICATION PLATFORM DESIGN AND USAGE DATA
The platform was designed to facilitate exchanges dealing with patient information, living arrangements, and general logistics and to generate public awareness of our volunteer work in Haiti. We maintained 4 significant priorities when designing the platform (with no particular order): (1) ease of use, (2) patient accountability, (3) multimedia capability, and (4) online security.
During the OCP planning, a few basic principles were defined. We needed a Web server for fast, commercial-free, 24-hour access. User friendliness was a central theme of our design. Volunteering surgeons were fully immersed in their work and lacked any time for dealing with complicated steps. The designed Web site needed to require minimal computing experience both for administration and for daily use by surgeons. If more than 5 steps were required for any single task, we considered that function too complicated and unacceptable for our purposes. In accordance with these principles, the developers chose the WordPress Publishing Platform (http://wordpress.org). Wordpress had the most user-friendly features among the available software. It afforded 5-minute installation, clean interface, security, and customizable plug-ins. Premade plug-ins were added for photo uploading, user tracking, and searching features. Logging daily experiences into the OCP was made a requirement when traveling to Haiti with Project Medishare.
Patient accountability was our next priority. We established the system to encourage exchange of patient information, through integration of multimedia and organizational modules. Entry templates were created to allow photos of wounds and defects to accompany a few lines of description on progress and management plans (Fig. 3) . The entries served a resource for all rotating teams to refer to for information on chronic and critical patients. Administrators ensured proper categorization of entries. A user browsing the data could search by specific terms or sort entries using patient name, wound type, and date of entry. To protect patient privacy, users (n = 18) were assigned secure access passwords.
As the Web site evolved, rotating physicians began sharing experiences and personal advice on food, traveling, and living conditions in separate blog entries. Photos of the operating room, field hospital map, housing arrangements, medical supply needs, and working environment were shared. The site became much more than a simple sign-out; it became a method of documenting unique experiences in a disaster relief setting. Surgeons commented on how the blog assisted them on preparing for the actual situation. Realizing this FIGURE 1. Operating rooms at field hospital. Four operating rooms were constructed with partitions, makeshift wooden furniture, portable anesthesia machines, and disposable sterile equipment. Operations were continuous, often spanning 12 to 14 hours daily. significance, we began including in our surgeon debriefing the importance of documenting the intimate, live, and trying situation as it evolved on the ground. In particular, one surgeon noted:
''We're not in Kansas anymoreI'' ''The first thing that hits you is the smell. It's the diesel dirty sunny smell that laces the air of all third-world Caribbean cities. Deb and I and about 75 others got off the plane in Port Au Prince to that smell and were moved rather quickly to the tent city that functions as Haiti's best hospital. Other smells would soon greet us. I The conditions are primitiveVwe sleep under a massive circus tent on cots with straw and gravel under our feet. It has been hot, brutally so under the gowns of the operating room. ''
The blog, itself, enabled participants to accurately capture their basic challenging experiences evolving on the ground. Another surgeon wrote of his experience, which began 3 months after the earthquake:
''Wounds are still horrific, but they are of the chronic variety and seem to be about one third of our patients here. Another third are acute injuries, things like motorcycle accidents and other traumas, and a final third are chronic or acute conditions arising in the population. It seems that the earthquake's toll on the population will extend far beyond the immediate destruction. By taking down all of the hospitals in the area save one, we have become busy by default. '' These stories display the crucial role plastic surgeons play in disaster relief. 3 Not only were their medical and surgical contributions demonstrated, but the humanitarian impact of nature of our field was also apparent. The blog demonstrated the drive and dedication these plastic surgeons possessed. With this in mind, select entries were released with filtering of patient information.
In a year, beginning from January 12, 2011, plasticsurgeonsdiary. com received 530 unique visitors, with 1117 visits (47.45% of users were new visits; Table 2 ). Of the visits, 63.67% was from direct URL entry; 7.70%, from referring sites; and 28.56%, from search engines. When visiting the Web page, the users viewed on average 3.04 pages, with a total of 3401 page views. The mean time spent on the site was 2:43 minutes. Visitors on the page came from 26 countries, with the United States, Turkey, Canada, Russia, and Haiti as the most represented.
SURVEY A year after initiation, an anonymous, Web-based questionnaire (Google Docs Surveys, http://docs.google.com) was administered to the 18 surgeon users of the OCP with a 94% response rate (17/18; Table 3 ). The survey was split into 4 sections: general characteristics, patient care communication, miscellaneous, and public awareness. The section on general characteristics assessed efficacy, privacy, and efficiency of the platform design. Patient care improvements credited to utilization of the platform were assessed in the patient care section. The miscellaneous section dealt with personal recommendations and bias. Questions on the platform's ability to augment public awareness were surveyed in the public awareness section.
Most plastic surgeons agreed on the convenience, user friendliness, accessibility, and privacy protection inherent in the OCP design. The OCP was effective in exchanging information, improving follow-up and continuity of care, reducing turnover time, exchanging preoperative and postoperative photos, and limiting the ambiguity and confusion previously attributed to the nonvocal nature of the information exchange. However, surgeons did not believe that surgical management was improved by the OCP. Furthermore, the OCP was conceived no more beneficial than traditional sign-outs. The OCP did assist in preparing the traveling plastic surgeons for personal nutritional needs and living conditions. Importantly, all volunteers believed that the OCP helped convey the important role of plastic surgeons during disaster relief in a positive light. All surgeons strongly supported the use of OCP for future disaster relief programs.
DISCUSSION
Disaster relief is a term generally reserved for sudden extreme catastrophes (ie, earthquakes, hurricanes, and fires) and man-made disasters, such as nuclear accidents or terrorist attacks. 4 Disaster relief operations intend to transport first aid material, food, equipment, and personnel to the involved scene. Sir Harold Gillies and Archibald McIndoe demonstrate the development of plastic surgery's pivotal role in disaster relief. They have made inordinate contributions in the management of soft tissue trauma, upper and lower extremity trauma, facial trauma, and burn care. 3 Three cyclic phases determine the ultimate success of disaster relief: precrisis, crisis, and postcrisis. 5Y7 The precrisis phase involves establishing staff, resource allocation, establishing methods of data collection, and early-warning disaster monitoring. In the crisis phase, information are collected, decisions are communicated, resources are mobilized, and assistance is coordinated. The postcrisis phase allows finalizing of data, summarizing lessons learned, and proposing adjustment of tools and resources. With precedence established in the precrisis phase, information exchange can be streamlined in these 3 stages. It has been postulated that information systems are the single most crucial factor in determining success of disaster relief operations. 4, 8 However, several impediments may occur. Technologies may be unable to deliver quality, quantity, or timeliness of information. There may be a lack of proper storage, organization, and management of information. 6 Technical barriers, such as device incompatibility, may exist with acquired information.
Success of disaster relief is determined by access to communication and reliable information. 9 Logistics is integral to aid operations and is said to account for up to 80% of disaster relief. 10 In the past, elaborate wireless networks via satellite have been deployed by the National Aeronautics and Space Administration and various governmental agencies. Their goal was to provide communications when on-ground forms of information exchange were severed. In 1997, the International Federation of Red Cross and Red Crescent societies stated, ''Ithere has been little emphasis on identifying what information is essential in relief, which stakeholders need it, how it should be used, or the way new technological tools can facilitate systematic data collection and communication.'' 11 More than a decade later, relief organizations are beginning to understand the necessity of knowledge in management infrastructure to properly coordinate the large amounts of information collected but not being efficiently used. 6 Satisfactory delivery of Internet access at disaster scenes is readily attainable. With low distribution cost and high levels of connectivity, information exchange between decision makers within humanitarian agencies or different humanitarian agencies spanning a large area of disaster relief is most efficiently done through the Internet. 6 Incorporation of Internet technologies have greatly augmented disaster relief efforts. 12 Enhanced connectivity allows management of logistics, acquiring of information, coordinating of donations, and cooperation among agencies. 4, 6, 13 Translation of the mass amount of data into all encompassing, real-time, multidimensional information allowing situational awareness is critical. 6 Speed, accuracy, and completeness of this information translate to saved lives.
Major challenges in designing a system is matching the appropriate tools to the needs. 9 The inherent nature of natural events is its capricious characterVunable to forecast where and when a disaster will land. Communication platforms used for acute and extended disaster relief must be readily adaptable to the availability of resources in foreign and disaster conditions. Available communication systems in disaster medicine need not be sophisticated to be beneficial. In fact, convoluted systems may be counterproductive. Free-flowing information can lead to information overload that could be a problem in itself. 14 These important lessons were learned during Operation Primetime III, an ambitious, military initiative deploying real-time voice and video communication among military physicians for consultation and diagnosis. 12 Although the use of telemedicine has been extensively documented, it is rarely considered as an integral part of disaster relief. 15Y19 Successful execution of telemedicine requires prior setup. This includes predisaster connectivity, infrastructure for interface and on-site training, working schedules on both ends, and a long-term commitment given the substantial investment required to initiate. 20 These prerequisites for telemedicine infrastructure and training limit its use during emergent natural disasters. Systems became overtly complicated and difficult to use and were unable to capture a wide array of medical data. The National Aeronautics and Space Administration learned that physicians prefer a store-andforward communication, such as e-mail, image, and fax, for sending situational data.
Advanced platforms where humanitarian workers can easily access and contribute data are currently in play. Many experts advocate the use of Global Information Network. 5, 21 Relief Web, established by the United Nations Office for Coordination of Humanitarian Affairs, is intended to disseminate critical information on disaster prevention, preparation, and relief across the world. 22 With 24-hour offices, Relief Web funnels press releases, news reports, policy documents, analysis, and maps related to worldwide humanitarian emergencies. This Web site allows users to filter data, organize information, and streamline information delivery. However, Relief Web is not intended to be an interactive experience for the private volunteer organization (PVO). 6 Inherent in its design, filtering of information to geographic, demographic, socioeconomic, and weather data prevents PVOs from posting most data in crisis response phase. 5 Instead, Relief Web is intended to be a decision support tool, a repository for information, for those managing crisis involving multiple organization and governments across a large geographical area. 14 An alternative system in which PVOs can manage personal clearinghouse for logistics information, also known as a centralized knowledge base, is required. 6 Formal organization of information is mandatory to manage communications during disaster relief. 14 The Internet facilitates delivery of quality medical care by providing the medical leadership with patient accountability and an ''eagle's-eye view'' of the scene. 12 In large-scale efforts, dissemination of timely and pertinent information is required to curb unnecessary loss of life. 5 Contained information facilitates exchange of information and situation cognizance of current relief efforts. Situational awareness entails understanding the severity of disaster, the number of dead and injured, and the urgent needs of the area among other things. 6 Up to date, specific information, past experiences, and statistics aid physicians on the ground in efficient decision making.
In an analysis of 64 disaster relief websites, Paul 23 found that most Web sites scored high in news and explanatory content but moderate to low in interactivity. She noted that most of the interactive devices seen, such as polls, bulletin boards, and chat rooms, would increase complexity of sites. Money and time are considerable constraints in disaster relief PVOs. Novices assigned the task of managing Web sites are unable to deal with the complexities of Web design. Hence, many of these Web sites are simply placeholders and unable to augment disaster relief efforts. Up until recent development of user-friendly software, professionals were required to manage these Web sites.
Relief effort of Project Medishare during the Haiti earthquake on January 12, 2010, was significantly augmented by our OCP. At its core, the OCP was designed to provide a wide spectrum of information ( Fig. 4) . This includes the current disaster situation, availability of supplies, disease surveillance, patient management, and logistical information. 6 Most surgeons surveyed agreed that our 4 primary goals were achieved: (1) ease of use, (2) patient accountability, (3) multimedia incorporation, and (4) security. Ability to integrate multimedia experiences allowed decision makers to attain a sense of patient progress and logistics. The OCP also helped display the role of plastic surgeons in a positive light and has been an instrumental tool in raising awareness for necessary fundraising and positive perception of our specialty. We advocate that all humanitarian missions develop a system of their own to improve decision making and public advertisement. We recommend the WordPress System because it facilitates communication and information exchange without perceived extraneous complexities.
The future of logistics coordination includes development of humanitarian-specific software, including Helios by the Fritz Institute. 24 Helios enables relief organizations to manage supply chains, with emphasis on request processing, project management, mobilization, procurement, and warehousing. Such software would also ideally allow monitoring acute patient care and sign-outs to rotating teams. With respect to the acuity and the time-limited environment, extraneous information would be limited. Modules for intercommunication would be in place to allow different PVOs and agencies to effectively share experiences and supplies at a disaster relief scene. Publicized entries would serve as a positive instrument for needed fundraising. These advancements will not only aid plastic surgery relief efforts but could also serve all medical humanitarian projects.
CONCLUSIONS
Disaster, as defined by the World Health Organization, is ''any occurrence that causes damage, ecological disruption, loss of human Through the WordPress publishing platform, the OCP database serves to collectively centralize the continuous flow of information exchange between surgeons at disaster relief site. After appropriate content filter by the Web site management team to assure confidentiality of sensitive patient information, content is made available for global viewing through World Wide Web.
life, or deterioration of health and health services on a scale sufficient to warrant an extraordinary response from outside the affected community or area.'' 25 Such criteria were certainly met when 230,000 or 7% of the Port Au Prince population perished on January 12, 2010. In the setting of an already depleted health care system characterized by only 3 physicians per 10,000 people, foreign assistance was mandatory. 26 Interestingly, in our Haiti experience, plastic surgery ranked highest in number of surgeries performed. Among the 346 documented surgeries, 46.9% of them were related to plastic surgery, mostly soft tissue deformities. Sheer volume of surgeries was difficult to coordinate. The OCP was designed to coordinate logistics and personnel with the following 4 priorities: (1) ease of use, (2) multimedia integration, (3) organization capabilities, and (4) security. We advocate the use of a similar system in all humanitarian missions to augment and assist decision making and directing public awareness.
